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Validation metric for single output models with stochastic and
interval mixed uncertainty
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(1. School of Aeronautics, Northwestern Polytechnical University, Xi'an 710072, China;
2. Equipment Management and Safety Engineering College, Air Force Engineering University, Xi’an 710051, China)

Abstract; For the models with interval input variables and random input variables simultaneously, a validation metric was researched to
measure the agreement between the quantitative predictions from an uncertain model and relevant empirical data. With respect to different sources
of uncertainty existed in engineering mathematic models and experiments, the characteristic of the validation for models with stochastic and interval
mixed uncertainty was analyzed. A new validation metric for model with stochastic and interval mixed uncertainty was proposed by using the interval
theory and the probability method. The properties of the proposed validation metric were discussed, and its calculation method and procedures were

presented. A numerical test case and an engineering example were used to verify the feasibility and effectiveness of the proposed validation metric.
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Tab.2 Model validation metric results of
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Tab.3  Distribution parameters of the test model inputs

BEHLE R A Aen ¥l 5 5 R AL
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Tab.4  Distribution parameters of mathematical models inputs
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Tab.5 Validation metric results for modes of

cantilever beam
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Tab.6 Distribution parameters of input variables of

aircraft engine turbo blade
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Tab.7 Distribution parameters of input variables of
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Tab.8 Model validation metric results of

aero engine turbo blade
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